Excitotoxic lesions of the paraventricular hypothalamus: metabolic and cardiac effects.
The excitotoxin, N-methyl-D-aspartic acid (NMDA), was used to lesion cell bodies, but not fibers-of-passage, in the paraventricular hypothalamus. Bilateral injections of NMDA (12.6 nmol/100 nl) were made into the paraventricular hypothalamus in halothane-anesthetized male Sprague-Dawley rats. Water intake, food intake, urine output and body weight were measured daily for 26 days after lesioning. Lesioned rats exhibited a modest, but significant, reduction in the rate of gain of body weight, which was most closely correlated with decreases in food intake. Water intake and urine output were not significantly different among the groups. Resting blood pressure, heart rate and baroreflex sensitivity (using the infusion of phenylephrine method) were similar in conscious animals of both groups, 4-5 weeks after lesioning. Neuronal loss, primarily of parvocellular elements, was evident in the paraventricular hypothalamus and neuronal loss frequently extended into the ventro-medial thalamus adjacent to the paraventricular hypothalamus in NMDA-lesioned rats. In a second experiment, injections of NMDA were given acutely into the paraventricular hypothalamus of halothane-anesthetized rats. Upon recovery from anesthesia, behavioral excitation and increases in blood pressure and heart rate were evident for 1-2 hr. Histological examination of hearts taken 48 hr after injection of NMDA revealed a largely mononuclear inflammatory infiltration, hyperemia and myocardial hemorrhage and focal myocardial necrosis. Inflammatory and degenerative changes were most prominent in the left ventricular subendocardium. The cardiomyopathy possessed similarities with catecholamine-induced myocardial necrosis. The results indicated that NMDA-induced lesions of parvocellular elements of the paraventricular hypothalamus did not cause hyperphagia or obesity or alter the resting systemic circulatory function. However, an inflammatory cardiomyopathy, termed "excitotoxin-induced myocardial necrosis", was associated with injections of NMDA into the hypothalamus. Excitotoxin-induced myocardial necrosis may complicate any hemodynamic studies performed in rats in which lesions of the CNS have been produced by means of application of excitotoxins.